Bleomycin, neocarzinostatin and ionising radiation-induced bystander effects in normal diploid human lung fibroblasts, bone marrow mesenchymal stem cells, lung adenocarcinoma cells and peripheral blood lymphocytes.
To determine whether the bystander effects induced by chemotherapeutic agents are similar to those induced by ionising radiation and to analyse the cell dependency, if any, in different human cell types such as normal lung fibroblasts (WI-38), human bone marrow mesenchymal stem cells (hBMSC), lung adenocarcinoma (A-549, NCI-H23) and peripheral blood lymphocytes (PBL). The cells mentioned above were exposed to two different concentrations of bleomycin (BLM) and neocarzinostatin (NCS) and to X-irradiation. Co-culture methodology was adopted to study the in vitro bystander effects. DNA damage was measured using a micronucleus (MN) assay as an endpoint to study the bystander response. High performance liquid chromatography (HPLC) was performed to rule out any residual activity of BLM and NCS. To further investigate if this bystander response is mediated through reactive oxygen species (ROS), the bystander cells were pretreated with dimethyl sulphoxide (DMSO), an ROS scavenger, and co-cultured with cells exposed to BLM. Bystander response was observed in all five types of human cells (WI-38, hBMSC, NCI-H23, A-549 and PBL) co-cultured with exposed cells. While all cell types showed a bystander response, undifferentiated hBMSC and PBL showed a higher magnitude of bystander response. A reduction in the MN frequency was observed in co-cultured hBMSC and PBL pretreated with DMSO. These results suggest that the chemotherapeutic agents, BLM and NCS, induce bystander response which is similar to that induced by radiation. Furthermore, it is observed that the bystander effect is independent of the cell type studied. Our results further support the involvement of ROS in mediating the bystander response induced by BLM.